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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About semiconductor manufacture neglect, especially this invention makes ozone 
and the gas of the organic source react by CVD, and relates to the vapor-growth equipment which forms an oxide film on a 
substrate front face. 
[0002] 

[Description of the Prior Art] Drawing 8 is the block diagram showing the composition of conventional vapor-growth equipment 
(membrane formation equipment). Vapor-growth equipment is equipment for making ozone and the gas of the organic source 
react and forming an oxide film on a substrate by CVD. Hereafter, with reference to drawing 8 , the vapor-growth equipment by 
the conventional CVD is explained. 

[0003] As shown in this drawing, TEOS (Tetra Ethoxy Silane:Si4 (OC2H5)) and TMPO (Trimethyl Phosphate:P03 (OCH3)) 
which are three kinds of organic sources (source liquid material), and TEB (Triethyl Borate:B3 (OC2H5)) are given to the 
evaporation (generating) machines 20-22 through the liquid hydrometry machines (LMFM:Liquid Mass Flow Meter) 26, 27, and 
28, respectively. Under the present circumstances, the flow rate of each source liquid material (TEOS, TMPO, TEB) is controlled 
by controlling the gap of the bulb (not shown in drawing 8 ) carried in carburetors 20 and 21 and 22 each based on the measured 
value in the liquid hydrometry machines 26-28. The source liquid material evaporation unit 63 is constituted by these carburetors 
20-22 and the liquid hydrometry machines 26-28. 

[0004] Carburetors 20-22 have adopted the direct evaporation method, are passing carrier gas and carry out the instant 
evaporation (flash plate vapor) of the source liquid material at the opening edge of a short gap while they supply source liquid 
material to the short gap in the carburetor maintained at the elevated temperature (about 150 degrees C) with constant flow. 
[0005] As mentioned above, each source liquid material is evaporated within the carburetor 20-22 of correspondence. The source 
gas which each source liquid material is evaporated and is obtained within a carburetor 20-22 is introduced into a reaction 
chamber 1 by using as a carrier N2 to which the flow rate was adjusted with the flow control vessels (MFC Mass Flow Controler) 
23-25 of the gas supply unit 62 (at this time, bulbs 7 and 9 are "close" and a bulb 8 is a "open" state). 

[0006] In addition, each outgoing end of carburetors 20-22 is connected to piping 16, and piping 16 is connected to the input 
edge of a bulb 8 (source gas supply bulb). And the piping 17 connected to the reaction chamber 1 is connected to the outgoing 
end of a bulb 8. Moreover, the piping 1 8 which constitutes the path which results in the waste fluid tank 1 0 through a bulb 7 
(eccrisis bulb) is connected to piping 16, and the piping 19 which constitutes the path which results in a flow regulator 14 through 
a bulb 9 (inert gas supply bulb) is connected to piping 17. In addition, a flow regulator 14 is for adjusting the flow rate of N2 gas 
introduced into a reaction chamber 1 as purge gas. 

[0007] On the other hand, 02 and N2 by which the flow rate was adjusted with the flow control vessels 4 and 5 in the gas supply 
unit 62 are introduced into an ozonator 2 as ozone material gas, and they generate ozone from an ozonator 2. The ozonator 2 has 
composition which generates ozone by electric discharge in oxygen atmosphere, and has the high voltage power supply and 
electric discharge cell for electric discharge. 

[0008] In addition, since ozone is detrimental, when opening the introductory path of ozone, after it changes a bulb 1 1 into a 
"open" state and lets the ozonization machine 15 pass, it is exhausted. There are some which adsorb ozone with activated carbon 
as an ozonization machine 15. 

[0009] The internal pressure in an ozonator 2 is controlled by the automatic pressure regulator (APC:Auto Pressure Contoroler) 6 
by the predetermined value. And the monitor of the (ozone) concentration is carried out with the ozone monitor 3, and the ozone 
generated from the ozonator 2 is introduced into a reaction chamber 1 by using as a carrier N2 to which the flow rate was adjusted 
with the flow control vessel 13 (at this time, a bulb 1 1 is "close" and a bulb 12 is a "open" state). 

[0010] Here, the source gas evaporated with carburetors 20-22 carries out close [ of the bulb 7 / "close" ] after the dummy 
evaporation processing execution which makes a bulb 8 a "close" state in order to secure initial stable time, and carries out fixed 
time exhaust air to the waste fluid tank 10 by making a bulb 7 into a "open" state, and introduces it to a reaction chamber 1 by 
making a bulb 8 into a "open" state. 

[001 1] A BPTEOS film is formed by the front face of the semiconductor wafer (not shown in drawing 8 ) arranged in a reaction 
chamber 1 according to the chemical reaction of TEOS, TMPO and TEB which were introduced into the reaction chamber 1 as 
mentioned above, and ozone gas. 
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[0012] drawing 9 — carburetors 20-22 — it is the cross section showing each internal configuration As shown in this drawing, N2 
which is a carrier is introduced from the carrier N2 entrance 39. On the other hand, source liquid material is supplied from the 
source liquid material passage 41 , and the control of flow is performed by control of the gap 43 by the bulb 42. And the source 
gas obtained by evaporating source liquid material is emitted from the source gas outlet 40 by using N2 as a carrier by 
introducing N2, heating source liquid material at a heater 44. 
[0013] 

[Problem(s) to be Solved by the Invention] Drawing 10 is a graph which shows the state of the carburetor shown by drawing 9 . 
In drawing 10 , the horizontal axis shows elapsed time and the vertical axis shows the state of a carburetor. It is necessary to 
maintain piping prepared in the source gas outlet 40 of a carburetor and a carburetor to predetermined high temperature for 
reliquefaction prevention of source liquid material. In addition, in order to carry out rising and falling temperature of this system 
(piping prepared in the source gas outlet 40 of a carburetor and a carburetor), when stable time is taken into consideration, it is 
required for several hours. 

[0014] Therefore, after the power supply of the main part 61 of equipment is switched on, it is necessary to maintain an 
elevated-temperature state regardless of the existence of evaporation of source liquid material. That is, in the source liquid 
material evaporation unit 63 of conventional vapor-growth equipment, when not performing reaction processing to products, such 
as a wafer arranged in the reaction chamber 1 , the source liquid material which exists in the source liquid material passage 4 1 of a 
carburetor is held in the state of an elevated temperature. 

[0015] In source liquid material, especially TMPO is understood an added water part, although it is then gradually with moisture 
inherent. According to the data obtained in 1 999, moisture concentration is about 5- 1 00 ppm. Drawing 1 1 is the graph which 
showed the relation with the oligomer (polymer and TMPO understand added water part and are obtained) concentration in the 
elevated-temperature neglect time of TMPO. As shown in this drawing, elevated-temperature neglect time follows on delaying, 
and oligomer concentration also rises. 

[00 1 6] In the carburetor shown by drawing 9 , usually, the bulb 42 is controlled so that a gap 43 is set to dozens of micrometers. 
Therefore, when that which TMPO depolymerized by adding water solidified within the gap 43, decline in the evaporation 
efficiency of a carburetor was caused, when the worst, the carburetor blockaded and there was a trouble that it became impossible 
using it. 

[0017] It was made in order that this invention might solve the above-mentioned trouble, and it aims at obtaining the 
semiconductor fabrication machines and equipment which have the carburetor which does not cause trouble even if it leaves it in 
the state of an elevated temperature. 
[0018] 

[Means for Solving the Problem] The semiconductor fabrication machines and equipment according to claim 1 in this invention 
The evaporation section which has the carburetor which generates the source gas which is made to evaporate source liquid 
material and is obtained, It has the reaction chamber where the manufacture process of a semiconductor device is performed by 
reaction processing using the aforementioned source gas, and the control section which controls the equipment configuration 
section containing the aforementioned evaporation section, the aforementioned control section If the period when the 
aforementioned carburetor does not generate the aforementioned source gas continues and a predetermined time is reached, 
compulsive evaporation processing in which the aforementioned source liquid material in the aforementioned carburetor is made 
to evaporate compulsorily will be performed. 

[00 1 9] Moreover, invention of a claim 2 is semiconductor fabrication machines and equipment according to claim 1 , the 
aforementioned evaporation section has the 1 st carrier gas introduction path which can introduce the 1 st carrier gas in the 
aforementioned carburetor, and the aforementioned forcible evaporation processing contains the processing which is made to 
evaporate the aforementioned source liquid material and generates the aforementioned source gas by introducing the 1st carrier 
gas of the above from the carrier gas introduction path of the above 1 st. 

[0020] Invention of a claim 3 is semiconductor fabrication machines and equipment according to claim 1 , and the aforementioned 
carburetor has the source liquid material passage which flows the aforementioned source liquid material into the interior, 
moreover, the aforementioned evaporation section It has the 2nd carrier gas introduction path which can introduce the 2nd carrier 
gas into the aforementioned source liquid material passage of the aforementioned carburetor from the aforementioned carburetor 
exterior, the aforementioned forcible evaporation processing By introducing the 2nd carrier gas of the above from the carrier gas 
introduction path of the above 2nd, the processing emitted to the aforementioned carburetor exterior is included, making the 
source liquid material which exists in the aforementioned source liquid material passage evaporate. 
[0021] Moreover, invention of a claim 4 is semiconductor fabrication machines and equipment according to claim 3. The 
aforementioned evaporation section has further the washing material introduction path which can introduce the washing material 
for the aforementioned source liquid material into the aforementioned source liquid material passage, the aforementioned control 
section Source liquid material washing processing which washes the aforementioned source liquid material which remains in the 
aforementioned source liquid material passage is further performed by introducing the aforementioned washing material from the 
aforementioned washing material introduction path after the aforementioned forcible evaporation processing execution. 
[0022] Moreover, invention of a claim 5 is semiconductor fabrication machines and equipment according to claim 4, and it 
controls for the aforementioned control section to discharge the aforementioned source liquid material evaporated at the time of 
the aforementioned forcible evaporation processing execution in the 1st eccrisis section, arid to discharge the aforementioned 
washing material in the 2nd eccrisis section at the time of the aforementioned source liquid material washing processing 
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execution. 

[0023] Invention of a claim 6 is a claim 4 or semiconductor fabrication machines and equipment according to claim 5, and the 
aforementioned washing material contains the washing material of a liquid, moreover, the aforementioned control section By 
setting the temperature of the aforementioned carburetor as the temperature more than the boiling point of the aforementioned 
washing material, and introducing the 2nd carrier gas from the carrier gas introduction path of the above 2nd after the 
aforementioned source liquid material washing processing execution Processing emitted to the aforementioned carburetor exterior 
is performed further, making the aforementioned washing material evaporate. 

[0024] Among a claim 1 or a claim 6, using semiconductor fabrication machines and equipment given in any 1 term, the 
manufacture method of the semiconductor device according to claim 7 concerning this invention performs the manufacture 
process of the aforementioned semiconductor device in the aforementioned reaction chamber, and manufactures a semiconductor 
device. 
[0025] 

[Embodiments of the Invention] <Gestalt 1 of operation> drawing 1 is the block diagram showing the composition of the 
vapor-growth equipment which is the gestalt 1 of implementation of this invention. As shown in this drawing, TEOS and TMPO 
which are three kinds of organic sources (source liquid material), and TEB are given to carburetors 20-22 through the liquid 
hydrometry machines 26, 27, and 28, respectively. Under the present circumstances, the flow rate of each source liquid material 
(TEOS, TMPO, TEB) is controlled by controlling the gap of the bulb (not shown in drawing 1 ) carried in carburetors 20 and 21 
and 22 each based on the measured value in the liquid hydrometry machines 26-28. 

[0026] And each source liquid material is evaporated within the carburetor 20-22 of correspondence. The source gas by which 
each source liquid material was evaporated within the carburetor 20-22 is introduced into a reaction chamber 1 through the 
hydrometry machines 29-3 1 and piping 16 and 17 by using as a carrier N2 to whichthe flow rate was adjusted with the flow 
control vessels 23-25 (at this time, a bulb 8 is a "open" state). 

[0027] It is prepared in order that the hydrometry machines 29-3 1 may measure the flow rate of each source gas, and the structure 
measures beforehand the flow rate in the state where did not supply source gas but only carrier gas (N2 gas) was passed, and the 
flow rate of source gas is measured by deducting the flow rate of N2 gas from the flow rate at the time of supplying source gas 
(source gas +N2 gas). 

[0028] And the equipment controller 50 is newly formed in control of the composition section of the equipment containing 
carburetors 20-22. In addition, although the equipment controller 50 shows the dashed line arrow only to carburetors 20-22, it 
controls all the composition sections of equipment by drawing 1 in fact. Moreover, since other composition is the same as the 
composition of the conventional vapor-growth equipment shown by drawing 8 , explanation is omitted. 

[0029] it is shown in drawing 9 - as - carburetors 20-22 - the heater 44 is embedded in each interior, and when TMPO which 
exists in the source liquid material passage 41 in a carburetor 21 does not evaporate, it is held in the state of an elevated 
temperature As shown in the graph of drawing 1 1 , as for an oligomer yield, elevated-temperature neglect time is set to 1 0 ppm or 
less in 8 or less hours. Lock out of a carburetor is not observed in oligomer of this level. Although based also on the structure of a 
carburetor, the source liquid material in the liquid material passage 41 by which elevated-temperature maintenance is carried out 
is usually one cc or less, and can fully be discharged by performing dummy evaporation processing for several minutes (source 
liquid material being evaporated, and the source gas which generated and generated source gas not being introduced into a 
reaction chamber 1 (chamber), but it passing on the waste fluid tank 10 (drain side)). 

[0030] Drawing 2 is a flow chart which shows the content of control over the carburetor (at least carburetor 21) by the equipment 
controller 50. Hereafter, the procedure is explained with reference to drawing 2 . In addition, the equipment controller 50 passes 
through count time, and contains the timer [ time / a timer ]. 

[003 1 ] First, if it detects and detects whether membrane formation processing was completed at Step S2 after making a timer into 
a idle state at Step SI and initializing count time to "0", it will shift to Step S3. In addition, the existence of an end of membrane 
formation processing is possible by detecting the state of a reaction chamber 1 etc. 

[0032] A timer starts at Step S3 and a timer starts the time check of count time from "0." In the example of drawing 3 , when t2 is 
detected at Step S2 at the time of a membrane formation processing end, a timer will start at Step S3 by making this into a trigger. 

[0033] When the existence of a start of membrane formation processing is checked by step S4 and the start of membrane 
formation processing is detected, after retailing to Step S 1 , making a timer into a idle state at Step S 1 and initializing count time, 
end detection processing of membrane formation processing is again performed at Step S2. 

[0034] On the other hand, when the start of membrane formation processing is not detected by step S4, it shifts to Step S5. If it 
confirmed whether the count time of a timer reached the predetermined time, and count time has reached the predetermined time 
at Step S5, and it shifts to Step S6 and has not reached, it will return to step S4. 

[0035] In Step S6 performed when count time has reached the predetermined time at Step S5, after making a carburetor perform 
dummy evaporation processing compulsorily and initializing count time at Step S7, it returns to step S4. 
[0036] In the example of drawing 3 , it becomes the time after predetermined-time progress from time t2, and a carburetor is 
made into an ON state about several minutes from time t3, and time t3 performs dummy evaporation processing, and makes it an 
OFF state. That is, in the case of a carburetor 2 1 , N2 gas is introduced through the flow control machine 24 for several minutes 
after time t3, and the source gas which made TMPO evaporate is discharged on the waste fluid tank 10 through the "open" bulb 7 
from a carburetor 2. 
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[0037] As shown in drawing 1 1 , when oligomer occurs in the elevated-temperature neglect state of a carburetor as a 
predetermined time, it is possible to consider as 8 hours (10 ppm to which an oligomer yield does not have a bad influence on a 
carburetor). That is, progress of an elevated-temperature neglect state until the next membrane formation processing is started for 
8 hours performs dummy evaporation processing compulsorily at Step S6 after a membrane formation processing end. 
[0038] On the other hand, when new membrane formation processing is started before the count time of a timer counted the 
predetermined time, it returns from Step S4 to Step SI , and a timer is cleared. 

[0039] And control by the equipment controller 50 shown by drawing 2 is continuously performed by vapor-growth equipment 
between power supply ON states. 

[0040] Thus, under control of the equipment controller 50, since dummy evaporation processing is performed compulsorily 
(when an elevated-temperature neglect period continues and it reaches in a predetermined period), the bad influence from TMPO 
to the carburetor 21 accompanying generating of oligomer is certainly avoidable in the stage where an oligomer yield does not 
have a bad influence on a carburetor during the elevated-temperature neglect of a carburetor, with the vapor-growth equipment of 
the gestalt 1 of operation. 

[0041] <Gestalt 2 of operation> drawing 4 is the block diagram showing the composition of TMPO evaporation section 52 A in 
the vapor-growth equipment which is the gestalt 2 of implementation of this invention. As shown in this drawing, the purge port 
which becomes the piping 46 which leads to the source liquid material passage of a carburetor 21 from the fluid regulator 32 and 
a bulb 33 is newly prepared. In connection with this, a bulb 34 is formed between the liquid hydrometry machine 27 and piping 
46. 32 is prepared in order to supplyNfluid regulator 2 gas by the predetermined flow rate. In addition, the composition of those 
other than flow control machine 52A is the same as the composition of the gestalt 1 of operation shown by drawing 1 . 
[0042] In such composition, it makes a bulb 34 "open" by making a bulb 33 "close" at the time of the usual membrane formation 
processing, and it processes with composition equivalent to the vapor-growth equipment of the gestalt 1 of operation. Even when 
not manufacturing a semiconductor device in a reaction chamber 1 , in order that starting may take time to it, let usual 
vapor-growth equipment be a power supply ON state. For example, for several days, even when manufacture is not performed, let 
vapor-growth equipment be a power supply ON state. 

[0043] And like the gestalt 1 of operation, when the predetermined time has passed since the membrane formation processing end 
under control by the equipment controller 50 (at the time of YES execution of Step S5 of drawing 2 ), eccrisis processing of 
source liquid material is performed by using as a carrier N2 shown below instead of dummy evaporation processing of Step S6. 
[0044] It replaces by N2 gas by evaporating TMPO in a carburetor 21 and emitting to the carburetor 21 exterior by switching a 
bulb 33 to "open" at the time of eccrisis processing execution of source liquid material, switching a bulb 34 to "close", and 
introducing N2 gas into the source liquid material passage of a carburetor 21 from piping 46. TMPO (although evaporated, the 
level of the source gas used in a reaction chamber 1 is not reached) of the shape of an emitted gas is discharged by the waste fluid 
tank 1 0 through the hydrometry machine 30 and the bulb 7 of a "open" state. 

[0045] Thus, with the vapor-growth equipment of the gestalt 2 of operation, since eccrisis processing of the source liquid material 
by the N2 introduction to source liquid material passage is compulsorily performed under control of the equipment controller 50 
in the stage where an oligomer yield does not have a bad influence on a carburetor during the elevated-temperature neglect of a 
carburetor, the bad influence from TMPO to the carburetor 21 accompanying generating of oligomer is certainly avoidable. 
[0046] In addition, the supply path (path to which TMPO results in a bulb 34 through the liquid hydrometry machine 27) of 
TMPO is ordinary temperature in the carburetor 21 exterior. Therefore, since TMPO which exists in a supply path is a stable 
source liquid material in ordinary temperature, hydrolysis is hardly generated. Consequently, there is almost no yield of the 
oligomer by TMPO which exists in the supply path of TMPO, and bad influences, such as lock out of a carburetor, are not 
produced. 

[0047] <Gestalt 3 of operation> drawing 5 is the block diagram showing the composition of TMPO evaporation section 52B in 
the vapor-growth equipment which is the gestalt 3 of implementation of this invention. As shown in this drawing, the 
organic-solvent supply path which becomes the piping 46 which leads to the source liquid material passage of a carburetor 21 
from a bulb 34 and a bulb 36 is newly established. In connection with this, a bulb 34 is formed between the liquid hydrometry 
machine 27 and a bulb 34. In addition, other composition in TMPO evaporation section 52B is the same as the composition of 
TMPO evaporation section 52A of the gestalt 2 of operation shown by drawing 4 , and the composition besides TMPO 
evaporation section 52B is the same as the composition of the gestalt 1 of operation shown by drawing 1 . 
[0048] In such composition, in "close" and a bulb 34, it makes a bulb 36 a "close" state by making "open" and a bulb 35 "open" at 
the time of the usual membrane formation processing, and a bulb 33 is processed with composition equivalent to the 
vapor-growth equipment of the form 1 of operation. 

[0049] And when the predetermined time has passed since the membrane formation processing end under control by the 
equipment controller 50 like the form 2 of operation, TMPO in a carburetor 21 is replaced by N2 gas by switching a bulb 33 to 
"open", switching a bulb 34 to "close", and introducing N2 gas into the source liquid material passage of a carburetor 21 from 
piping 46. 

[0050] [ furthermore ], "open" and a bulb 35 are changed "close", it changes [ a bulb 33 ] a bulb 36 into a "open" state for "close" 
and a bulb 34, and the form 3 of operation passes the organic solvent to the source liquid material passage of a carburetor 21 . 
Consequently, washing processing which discharges the survival of source liquid material passage on the waste fluid tank 10 
through the hydrometry machine 30 and the bulb 7 of a "open" state from a carburetor 2 1 can be performed. 
[005 1 ] <Form 4 of operation> drawing 6 is the block diagram in the vapor-growth equipment which is the form 4 of 
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implementation of this invention showing composition in part. As shown in this drawing, the waste fluid tank 38 is formed 
through a bulb 37 from piping 16. That is, the waste fluid tank by the side of the drain which leads to piping 16 becomes two 
kinds, the waste fluid tank 10 and the waste fluid tank 38. In addition, other composition in TMPO evaporation section 52B is the 
same as the composition of the form 3 of operation shown by drawing 5 , and the composition of the portion which is not 
illustrated by drawing 6 is the same as the composition of the form 1 of operation shown by drawing 1 . 

[0052] In such composition, in "close" and a bulb 34, it makes a bulb 36 a "close" state by making "open" and a bulb 35 "open" at 
the time of the usual membrane formation processing, and a bulb 33 is processed with composition equivalent to the 
vapor-growth equipment of the form 1 of operation. 

[0053] And when the predetermined time has passed since the membrane formation processing end under control by the 
equipment controller 50 like the form 2 of operation, the bulb 33 of TMPO evaporation section 52B is switched to "open", a bulb 
34 is switched to "close", further, "open" and a bulb 8 are changed "close", a bulb 37 is changed into a "close" state for a bulb 7, 
and N2 gas is introduced into the source liquid material passage of a carburetor 21 from piping Consequently, TMPO in a 
carburetor 21 is replaced by N2 gas, and TMPO of the shape of a gas emitted to the carburetor 21 exterior is discharged by the 
waste fluid tank 10 through the hydrometry machine 30 and the bulb 7 of a "open" state. 

[0054] Then, "open" and a bulb 35 are changed "close", a bulb 36 is changed [ a bulb 33 ] into a "open" state for "close" and a 
bulb 34, further, "close" and a bulb 8 are changed "close", a bulb 37 is changed into a "open" state for a bulb 7, and the organic 
solvent is passed to the source liquid material passage of a carburetor 21 like the form 3 of operation. Consequently, the survival 
of the source liquid material passage of a carburetor 21 can perform washing processing which carries out discharge ** on the 
waste fluid tank 38 through the hydrometry machine 30 and the bulb 37 of a "open" state. 

[0055] Thus, the vapor-growth equipment of the gestalt 4 of operation can perform subsequent waste fluid processing easily by 
dividing into the waste fluid tank 10 and the waste fluid tank 38 the eccrisis place of TMPO which is source liquid material, and 
the organic solvent which is washing material. 

[0056] The composition of the vapor-growth equipment of the gestalt 5 of the <gestalt 5 of operation> operation is the same as 
that of the gestalt 4 of operation shown by drawing 6 . However, the contents of control of the organic solvent by the equipment 
controller 50 differ. 

[0057] In "close" and a bulb 34, the vapor-growth equipment of the form 5 of operation makes "open" and a bulb 35 "open" at the 
time of the usual membrane formation processing, it makes a bulb 36 a "close" state, and a bulb 33 is processed with composition 
equivalent to the vapor-growth equipment of the form 1 of operation. 

[0058] And when the predetennined time has passed since the membrane formation processing end under control by the 
equipment controller 50, processing shown by drawing 7 is performed. 

[0059] First, in Step S61, a bulb is operated like the form 4 of operation and N2 gas is introduced into the source liquid material 
passage of a carburetor 21 from piping 46. Consequently, TMPO in a carburetor 21 is replaced by N2 gas, and TMPO of the 
shape of a gas emitted out of the carburetor 21 is discharged by the waste fluid tank 10 through the hydrometry machine 30 and 
the bulb 7 of a "open" state. 

[0060] Then, in Step S62, a bulb is operated like the form 4 of operation and the organic solvent is passed to the source liquid 
material passage of a carburetor 21 . Consequently, the survival of the source liquid material passage of a carburetor 2 1 is 
discharged by the waste fluid tank 38 through the hydrometry machine 30 and the bulb 37 of a "open" state. 
[0061] Furthermore, in Step S63, the bulb 33 of TMPO evaporation section 52B is switched to "open", bulbs 34 and 36 are 
switched to "close", further, "close" and a bulb 8 are changed "close", a bulb 37 is changed into a "open" state for a bulb 7, N2 gas 
is introduced into the source liquid material passage of a carburetor 21 from piping 46, and the organic solvent is replaced by N2 
gas. Under the present circumstances, it changes into the elevated-temperature state more than the boiling point of the organic 
solvent at the heater in a carburetor 2 1 , and almost all the organic solvents that remain to source liquid material passage are 
emitted out of a carburetor 21 . And the organic solvent of the shape of a gas emitted out of the carburetor 21 is discharged by the 
waste fluid tank 38 through the hydrometry machine 30 and the bulb 37 of a "open" state. 

[0062] If the manufacture method of a semiconductor device of manufacturing a predetermined semiconductor device is 
performed using the vapor-growth equipment stated with the form 5 of the form 1 of Application to manufacture method> 
implementation - operation, since there will be no bad influence of the carburetor produced by the change of state of source liquid 
material in an elevated-temperature neglect state, a semiconductor device with more high quality can be manufactured. 
[0063] <Others> In addition, the source gas of ozone and the organic source is made to react by ordinary temperature CVD, and 
although the vapor-growth equipment which forms an oxide film on a substrate front face was described, the same effect is 
expectable with the form 5 of the form 1 of operation - operation, with the vapor-growth equipment by other CVD or P VD like 
reduced pressure CVD. For example, what is necessary is to omit the flow control machines 23-25, and just to change the 
contents of processing of a reaction chamber 1 with the composition of drawing 1 , when based on PVD. Moreover, although 
substitution gas described N2 gas, the same effect is expectable even if it uses other inert gas, such as Ar. 
[0064] 

[Effect of the Invention] As explained above, if the period when a carburetor does not generate source gas continues and the 
semiconductor fabrication machines and equipment according to claim 1 in this invention reach a predeterrnined time, they will 
perform compulsive evaporation processing in which source liquid material is made to evaporate compulsorily. 
[0065] Therefore, the bad influence to the carburetor produced by the change of state of the source liquid material in the 
carburetor in the period when a carburetor does not generate source gas is certainly avoidable by setting the above-mentioned 
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predetermined time as time shorter than time to change to the state where source liquid material has a bad influence on the period 
when a carburetor does not generate source gas at a carburetor. 

[0066] If the period when a carburetor does not generate source gas continues and semiconductor fabrication machines and 
equipment according to claim 2 reach a predetermined time, they will have avoided the bad influence to the carburetor produced 
by the change of state of the source liquid material in the period when a carburetor does not generate source gas by making the 
source liquid material in a carburetor evaporate, and generating source gas. 

[0067] Semiconductor fabrication machines and equipment according to claim 3 have avoided the bad influence to the carburetor 
produced by the change of state of the source liquid material in the period when a carburetor does not generate source gas by 
emitting to the carburetor exterior, making the source liquid material in the source liquid material passage in a carburetor 
evaporate, when the period when a carburetor does not generate source gas continues and a predetermined time is reached. 
[0068] By performing source liquid material washing processing after compulsive evaporation processing execution, 
semiconductor fabrication machines and equipment according to claim 4 washed the source liquid material which remains in 
source liquid material passage, and have avoided more certainly the bad influence to the carburetor produced by the change of 
state of the source liquid material in the period when a carburetor does not generate source gas. 
[0069] Semiconductor fabrication machines and equipment according to claim 5 can perform subsequent abandonment 
processing easily by dividing the eccrisis place of source liquid material and washing material into the 1 st and 2nd eccrisis 
sections. 

[0070] Therefore, semiconductor fabrication machines and equipment according to claim 6 can discharge washing material 
effectively to perform washing material eccrisis processing. 

[007 1] Since the semiconductor fabrication machines and equipment used by the manufacture method of a semiconductor device 
according to claim 7 do not have the bad influence of the carburetor produced by the change of state of the source liquid material 
in the period when a carburetor does not generate source gas, the precision of the manufacture process of the above-mentioned 
semiconductor device can improve, and can manufacture a semiconductor device with more high quality. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The evaporation section which has the carburetor which generates the source gas which is made to evaporate source 
liquid material and is obtained, It has the reaction chamber where the manufacture process of a semiconductor device is 
performed by reaction processing using the aforementioned source gas, and the control section which controls the equipment 
configuration section containing the aforementioned evaporation section, the aforementioned control section Semiconductor 
fabrication machines and equipment which will perform compulsive evaporation processing in which the aforementioned source 
liquid material in the aforementioned carburetor is made to evaporate compulsorily if the period when the aforementioned 
carburetor does not generate the aforementioned source gas continues and a predetermined time is reached. 
[Claim 2] They are the semiconductor fabrication machines and equipment included in the processing which is made to evaporate 
the aforementioned source liquid material and generates the aforementioned source gas when the aforementioned forcible 
evaporation processing introduces the 1 st carrier gas of the above from the carrier gas introduction path of the above 1 st by being 
semiconductor fabrication machines and equipment according to claim 1, and the aforementioned evaporation section having the 
1st carrier gas introduction path which can introduce the 1st carrier gas in the aforementioned carburetor. 
[Claim 3] It is semiconductor fabrication machines and equipment according to claim 1, and the aforementioned carburetor has 
me source liquid material passage which flows the aforementioned source liquid material into the interior, the aforementioned 
evaporation section It has the 2nd carrier gas introduction path which can introduce the 2nd carrier gas into the aforementioned 
source liquid material passage of the aforementioned carburetor from the aforementioned carburetor exterior, the aforementioned 
forcible evaporation processing Semiconductor fabrication machines and equipment including the processing emitted to the 
aforementioned carburetor exterior while making the source liquid material which exists in the aforementioned source liquid 
material passage by introducing the 2nd carrier gas of the above from the carrier gas introduction path of the above 2nd 
evaporate. 

[Claim 4] They are the semiconductor fabrication machines and equipment with which the aforementioned control section 
performs further source liquid material washing processing of washing the aforementioned source liquid material remain to the 
aforementioned source liquid material passage by introducing the aforementioned washing material from the aforementioned 
washing material introduction path, after the aforementioned forcible evaporation processing execution by being semiconductor 
fabrication machines and equipment according to claim 3, and the aforementioned evaporation section having further the washing 
material introduction path which can introduce the washing material for the aforementioned source liquid material into the 
aforementioned source liquid material passage. 

[Claim 5] They are the semiconductor fabrication machines and equipment controlled to be semiconductor fabrication machines 
and equipment according to claim 4, and for the aforementioned control section to discharge the aforementioned source liquid 
material evaporated at the time of the aforementioned forcible evaporation processing execution in the 1st discharge section, and 
to discharge the aforementioned washing material in the 2nd discharge section at the time of the aforementioned source liquid 
material washing processing execution. 

[Claim 6] They are the semiconductor fabrication machines and equipment which it is [ semiconductor fabrication machines and 
equipment ] a claim 4 or semiconductor fabrication machines and equipment according to claim 5, and perform further the 
processing which the aforementioned washing material emits to the aforementioned carburetor exterior including the washing 
material of a liquid while the aforementioned control section makes the aforementioned washing material evaporate by setting the 
temperature of the aforementioned carburetor as the temperature more than the boiling point of the aforementioned washing 
material after the aforementioned source liquid material washing processing execution, and introducing the 2nd carrier gas from 
the carrier-gas introduction path of the above 2nd. 

[Claim 7] The manufacture method of a semiconductor device of making any 1 term performing the manufacture process of the 
aforementioned semiconductor device in the aforementioned reaction chamber using the semiconductor fabrication machines and 
equipment of a publication among a claim 1 or a claim 6, and manufacturing a semiconductor device. 
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